Structure of Malonylshisonin, a Genuine Pigment in Purple Leaves
of Perilla ocimoides L. var. crispa Benth Tadao Kondo,* Hirotoshi Tamura,** Kumi Yoshida*** and Toshio Goto** Purple leaves of Perilla ocimoides (Japanese name shiso) are widely used for coloring traditional Japanese plum pickles. In 1935, Kuroda isolated from the purple leaves a pigment and named it shisonin.ll About 30 years later, Takeda and Hayashi,2) and Watanabe et al. 3) determined its structure to be cyanidin 3-(6-/>-coumaryl-D-glucosido)-5-glucoside, whose complete structure was established by us.4) We have recently reported that shisonin is actually an artifact; the genuine anthocyanin5) is a malonylated shisonin named malonylshisonin, whosecomplete structure and stereochemistry By acid hydrolysis, 1 was converted to shisonin (2). FABMSof 2 gave its molecular peak at m/z 757. Its *H NMRspectrum (500MHz) showedthe presence of a cyanidin nucleus, a (£)-/>-coumaryl moiety (/a )5= 16Hz) and two The methylene protons of A-ghacoseappeared in about 0.5ppm lower field than that of à"-glucose, indicating that the 6-position of Aglucose was acylated. Thus, 2 must have been termined as that shown before. an ODS glass column (Develosil ODS-lop) was used, which was eluted with a 35% A solution containing 3% TFA. For replacing H3PO4 with a volatile acid, the eluate was diluted by four times the volume of H2O, absorbed on the ODS-column, and eluted with solution A containing 1% TFA.
Isolation of malonylshisonin (1). Fresh purple leaves
(500 g) of Perilla ocimoides were extracted three times with a 3% aqueous trifluoroacetic acid (TFA) solution (500 ml)
at ambient temperature. The combined red extract was filtered and poured into an Amberlite XAD-7 column, and the column was eluted stepwisely from H2Oto CH3CN containing 1% TFA. The 20% CH3CNfraction contained mainly a pigment, which was purified by preparative ODS-HPLC, using AcOH-CH3CN-H2O (7 : 9 : 84) containing 3%H3PO4as an eluate. After replacing the counter anion, the pure fraction was dried to give malonylshisonin (1) 1H, d, 7=1.8Hz, H-6), 6.92 (1H, br.s, H-8 Analysis ofmalonic acid. 1 (1.5 mg) was heated at 100°C in 4% methanolic HC1 (1 ml) for 16min. The solution was diluted with ether, washed with H2O, and evaporated to give dimethyl malonate in a 38% yield, which was identified by comparing with an authentic sample by GC analysis using a column (1 m) of 5% Carbowax 20M on Chromosorb Wat 70°C (/R 8.8min, the yield was calculated from the calibration curves).
Hydrolysis of\ to shisonin (2). 1 (15.1 mg) was allowed to stand for 12hr in a 1% HCl-MeOHsolution (2ml) at 40°C, and the reaction mixture was condensedin vacuo. The residue was dissolved in 1%aq. TFAand the solution was charged to a preparative ODScolumn. Elution of the column with 35% A solution containing 3% TFA gave shisonin TFA salt (2) 
